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Introduction

The New Hampshire Department of Environmental Services (DES), under thetgujtasried

by RSA 143:21 and 143:a1is responsible for classifying shellfish growing waters in the State of
New HampshireThe purpose of conducting shellfish water classifications is to determine if
growing waters meet standards for human consumptidmolluscan shellfish. The primary
concern with the safety of shellfish growing waters is contamination from human sewage, which
can contain a variety of diseasausing microorganisms. Shellfish pump large quantities of
water through their bodies duripnormal feeding and respiration processes. During this,time
shellfish also concentrate microorganisms that may inclahogensand a positive

relationship between sewage pollution of shellfish growing areas and disease has been
demonstrated many timedSSC2017.

Though testing shellfish growing waters and/or shellfish meats for the pathogenic
microorganisms themselves would seem to be the most direct method of determining whether
or not growing waters are safe, several factors preclude this ambro Perhaps the most
important is that the number of pathogens that may be in sewage is large, and laboratory
methods that are practical, reliable, and cost effective are not available for all of the pathogens
that may be present. Therefore, shellfishter classifications are based on evidence of human
sewage contamination, which may include direct evidence (identification of actual pollution
sources) or indirect evidence (elevated or highly variable indicator bacteria levels in the growing
waters). Ifsuch evidence is found, then pathogens may be present, and the area is closed to
harvesting. Areas may also be closed if contamination from animal waste or poisonous/toxic
substances is found.

Under the authority grated by RSA 143:21 and 143:2INHDES uses a set of guidelines and
standards known as the National Shellfish Sanitation Program (NSSP) for classifying shellfish
growing waters. These guidelines were collaboratively developed by state agencies, the
commercial shellfish industry, and the fadegovernment in order to provide uniform

regulatory standards for the commercial shellfish industry. The NSSP is usebDEBE§ to

classify all growing waters, whether used for commercial or recreational harvesting, because
these standards provide a rable methodology to protect public health. Furthermore, RSA 485
'Yy 6+x0 aidliSa GKFEG a¢Kz2asS GARIFE g1 GSNBR dzaASR F21¢
consumption shall, in addition to the foregoing requirements, be in accordance with the criteria
recanmended under the National Shellfish Program Manual of Operation, United States Food
FYR 5NHzZ ! RYAYAAUNI A2y D¢

The sanitary survey is the process by which the shellfish management areas are accurately
classified. The sanitary survey includes an evaloaif the pollution sources that may affect

the areas, an evaluation of the meteorological and hydrographic factors that may affect
distribution of pollutants throughout the area, and an assessment of water quality. A sanitary
survey forthe Oyster Rivewasinitially published in April 200@8Nash2003. A subsequent 12

year sanitary survey was published in December 2015 (Nash, 2015).

The NSSP requires that in addition to an annual review of the classification of the area, the
management area classifiban and the supporting data from the sanitary survey be reviewed
at least every three years. This triennialenaluation shall include the following:



A review of the water quality samples

Documentation of any new pollution sources and an evaluatigheif effect on the

management area

1 Reevaluation of all pollution sources, including the sources previously identified in the
sanitary survey, as necessary to fully evaluate any changes in the sanitary conditions of
the management area. The reevaluatioray or may not include a site visit

1 A comprehensive report which analyzes the sanitary survey data and makes a

determination that the existing management area classification is correct or needs to be

revised

=A =4

If the triennial reevaluation determines thtaconditions have changed based on the information
and data collected during the triennial review and that the management area classification is
incorrect, immediate action shall be initiated to reclassify the area. If an emergency condition or
situation b identified, then the management area will be immediately (within 24 hours) placed

in the closed status.

The NSSP notes that work to complete a triennial reevaluation may include a number of
activities, including:

1 Inspection of wastewater treatment plémor collection of additional effluent samples
to determine their impact on the management area

1 Hydrodynamic studies

91 Additional field work to determine the actual impact of pollution sources

9 Collection of additional water samples.

When a written triemial reevaluation report is not completed, the shellfish management area
must be placed in the closed status.

This document presents the data and analyses for2#52017 Oyster Rivetriennial report.



Management Aea

The tidal portion of the OysteRiver begins at the Mill Pond headttide dam in the town of
Durham, New Hampshire, just upstream of the Route 108 crossing, and continues downstream
to the river mouth at Wagon Hill Farm and Durham Point (Figure 1). Water depths are relatively
shallow,with many mudflats exposed at low tide. Areas in the upper portion of the tidal section
of the river exhibit low tide depths that average approximately two feet, while low tide channel
depths in the lower portion of the river vary from six to fifteen fe&Vater depths quickly

increase to 30 feet just beyond the river mouth in Little Bay. The Oyster River includes
approximately 330 acres of tidal waters, with 12 miles of tidal shoreline. The shoreline is
predominately residential with a few agricultal fields and parks.The Town of Durham owns

the Wagon Hill Farm recreational area, located near the river mouth on the northern shore.
Wagon Hill Farm is a popular area for residents to walk their dogs.

In November of 2002, thHDES Shellfish Prognaand the US Environmental Protection

Agency conducted a dye study of the Durham, New Hampshire Wastewater Treatment Facility
(WWTF) in order to determine the extent of a Prohibited area around the outfall, as required by
the NSSP. That dye study detergdrthat the Prohibited area around the outfall should
encompass most of the tidal portion of the river from the heseide at the Mill Pond Dam to
Wagon Hill Farm and Durham PojNtash and Bridges, 200Bigure ). An updated dye study

on the Durham W\VYF, designed to examine steady state dilution around the outfall, was
performed in May 2017.

All but two commercial oyster aquaculture farms in coastal New Hampshire are located in Little
Bay, and three of those are located adjacent to the mouth of@yster Rive(Figure 1) In

2017 there were 21 licensed farms ranging in size from 1465@cresplus four additional sites
licensed for the operation of upwellers to raise young oyster spato of those upwellers are
located in the Oyster RiverLarvae are acquired through a hatchery with an accompanying
pathology certification (MSX and Dermo free) and are typically set on the aquaculture sites in
the spring. All aquaculturists are required to contact the Shellfish Program prior to harvest to
verify the open/closed status of the growing waters.
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Follow-up From Recent &orts

The most recent annual updaterfthe Oyster RivelManagement AredNash2017)presented a
number of recommendations to improve the classification of the area. Thesenraendations

were developed from the results of previous recommendations presented in the original

sanitary survey and subsequent annual/triennial updates. The italicized text describes how each
recommendation has been addressed.

1. Augmented samplingf the ambient site for large rainfall events, especially storms in the
1.00-2.00 inch range, should continue to expand the database for ongoing evaluation of the
appropriateness of the 1.5 inch rainfall closure threshold.

Over the triennial review perd, there have been 18amples collected at GB50 to help
determine water quality impacts of rainfall in the L,@.5 inch range. The 1.5 inch rainfall
closure threshold continues to be a useful threshold to protect public health.

2. Update the 2002 dystudy of the Durham wastewater treatment facility using FDA
recommended guidelines and procedures for delineation of safety zones around WWTF outfalls,
including identification of theteady statel,000:1 dilution area around the outfall. Adjust the
current Prohibited/Safety Zone boundary as appropriate.

Field work for the dye study was done in May 20EXamination of male specific coliphage
samples in Durham WWTF effluent under a variety of operational conditaaniseen ongoing

since 2015 Analysiof the data will continue in 2018, but preliminary analysis shows that
Durham routinely achieves a high degree of MSC removal, especially when flows are low. It
appears as though a 400:1 dilution area may be appropriate for part of the year. Under certain
flow conditions, this 400:1 boundary would be located upstream of the current
Prohibited/Conditionally Approved boundary at Wagon Hill.

3. Boat counts of the mooring field in the Oyster River should be conducted at least once a year
during the summer taverify that the assumptions on which the sanitary survey is based

continue to be valid. Of particular importance is verification of the size and number of vessels
capable of discharging sewage. Because of the constant fluctuation in the number of raooring
located in a given field, yearly updates should be made of the number of moorings in the
mooring field.

Boat counts done in the summer and falR6.52016 and2017 showed boat numbers

indicating very little usage of the mooring fields part of he 2017 sanitary survey for Little

Bay, an examination of how NHDES Shellfish defines and evaluates mooring fields was done.
'YRSNJ GKS ySg LINR(G202t3 GKS aY22NAy3a FASERE
mooring field because of the lowamber of mooring balls present, and because they are so

widely spaced apart.

%



Review of Water Quality Samples

Most of the Oyster River Shellfish Management Area is located within a Prohibited area;
therefore, sampling efforts are focused primarily om ttollection of samples in the vicinity of

the boundary between the Prohibited area of the Oyster River and the Conditionally Approved
area at the river mouth (Figure 2). These samples are taken as part of a larger sampling effort
conducted for Little Bay This area is sampled by boat for fecal coliform bacteria under the
Systematic Random Sampling strategy, utilizing site GB50 (Table 1 and FidimetBg original
sanitary survey, a second sampling location (GB51) was established in March 2004de pro
additional information on water quality flowing through the lower river, and to verify the
representativeness of the data generated from site GB50. At its inception this site was also
located on a possible open/closed line, pending the results ofvhstewater plant dye study.
When that original dye study suggested that the Prohibited line would be at GB50, sampling at
GB51 was discontinued. However, the updated information from the 2017 dye study and
sampling of Durham effluent suggested that nraythe Prohibited line upstream might be
appropriate. In anticipation of that possibility, sampling at GB51 was resumed in October 2017.

Table 1. Oyster River Ambient Sampling Station
Site Latitude Longitude General Description Rationale for Selectin

Mid channel, mouth of Document general water quality, possiblg
GB50nocnT{T ncpH{ Oyster River at Durham | impact of Durham WWTF; near

Point classification boundary

GB51| 430 T Qo| 70°p H Q n | Mid channel in lower Document general water quality, possiblg
Oyster River, in vicinity of | impact of Durham WWTF; near possible
Smth Creek open/closed line

Per the NSSP guidelines for systematic random sampling, a monitoring schedule was established
at the start of the year to ensure sample collectiordana variety of environmental (seasonal,

tidal, meteorological, etc.) conditions. Runs are scheduled to begin between 7am and 10am to
randomize the tidal stage at which samples are collected. Sampling runs were rescheduled as a
result of extenuating coiumstances or when conditions were deemed unsafe. During this

review period,severalsampling runs needed to be rescheduled (Table 2). All samples were
analyzed for fecal coliform MPN/100mH@&be method) by either the New Hampshire

Department of Enviromental Services state laboratory or the New Hampshire Department of
Health and Human Services/Public Health Laboratory.

Table 2: Systematic Random Sampling Schedule Modifications

Date Originally | Actual Date Justification
Scheduled Sampled

3/4/15 3/30/15 The run was rescheduled due to snow and ice blocking
access to boat ramp and the growing area

2/23/15 4/6/15 The run was rescheduled due to boat ramp blocked with
snow.

8/10/15 8/13/15 The run was reschedulgd to accommodate vibrio and m
specific oliphage sampling.

10/7/15 10/15/15 The run was rescheduled to accommodate emergency




Date Originally

Actual Date

Scheduled Sampled UEHIEEE
closure sampling on the Atlantic Coast.
12/2/15 12/4/15 The run was rescheduled to accommodate staff availabi
2/23/16 2/22/16 The run was resc_h_eduled due to tlmelovy _tlde
(dangerous conditions) and staff availability
5/16/16 5117/16 The run was rescheduled due to hazardous wind and se
conditions.
8/9/16 8/17/16 The run was rescheduled due to staff availability.
10/11/16 10/10/16 The run was reschedule(_j toa@mmmodate WWTF male
specific coliphage sampling.
12/12/16 12/8/16 The run was _rescheduled due to forecasted hazardous
conditions (wind and cold).
1/23/17 1/22/17 The run was rescheduled due to forecasted snow.
2/13/17 2/21/17 The run was rescheduledid to snow.
The run was rescheduled due to staff availability (ISSC
31317 3/6/17 biotoxin meeting in Washington DC).
The run was rescheduled to accommodate post rainfall
S/8/17 5/23/17 sampling in Hampton/Seabrook and in Great Bay Estual
8/16/17 8/1/17 The run was rescheduled to accommodate preschedule

Vibrio resubmergence study sampling
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Because th®yster RiveConditional Area Management Planbased on the operation and
performance of a wastewater treatment facility, monthly water saesphre required when the growing
area is in the open status (IS2017. Table 3 summarizes the status of the growing area for each
month (if it was open part or all of the month) when samples were collected. This NSSP sampling
régime was adopted by th&hellfish Program on January 1, 2007. Prior to 2007, the sampling régime
outlined for areas affected by rainfall and open for less than six months was followed.

During the 2018017review period, open status sample®re collected in every month thdiarvesting
was allowed. Note that for the month of May 2017, the open status sanmyaes actually collected
under the closed status, although the sampling runs were used to reopen the area. This was done
because there were no othempportunities in May2017for a dedicated open status sampling run.

Table 3: Conditional Area Sampling Verification

2015 Jan | Feb | Mar | Apr | May | June | July | Aug | Sept | Oct Nov Dec

Open for a portion

Yes | Yes| Yes | Yes| Yes| Yes | Yes| Yes | Yes Yes Yes Yes
of the month

Date samples were
collected in the 1/20 | 4/6 | 3/30 | 4/15 | 5/5 | 6/9 | 7/13 | 8/13 | 9/14 | 10/15 | 11/9 12/4
open status

2016 Jan | Feb | Mar | Apr | May | June | July | Aug | Sept | Oct Nov Dec

Open for a portion

Yes | Yes| Yes | Yes| Yes| Yes | Yes| Yes | Yes Yes Yes Yes
of the month

Date samples were

collected in tle 1/6 |2/22 | 3/9 | 4/6 | 5/17 | 6/13 | 7/23 | 8/17 | 9/12 | 10/10 | 11/14 | 12/8
open status
2017 Jan | Feb | Mar | Apr | May | June | July | Aug | Sept | Oct Nov Dec

Open for a portion

Yes | Yes| Yes | Yes | Yes| Yes | Yes| Yes Yes Yes Yes Yes
of the month

Date samples were
collected in the 1/22 | 2/21 | 3/6 4/3
open statis

5/23

*

6/7 | 7/5 | 8/1 | 9/19 | 10/17 | 11/15 | 12/4

*samples collected when area was in the closed status, but ultimately the samples were used to reopen the area. There were
no other opportunities during the month for a dedicated open statws r

Systematic random and open status sampebected from 2014 through 201ahd the relevant NSSP
statistics are presented in Table 8tation GB50 doaweet NSSP fecal coliform criteria for Approved
waters (geometric mear 14/100ml and the estimatd 90" percentile statistic< 43/100ml). However,

rainfall and other data suggest an Approved classification would be inappropriate. Thekissiged

as Conditionally Approved. When the conditions specified in the Conditional Area ManagemearePlan
applied to the data (i.e., exclusion of samples collected during times when the area was in the closed
status), the routine monitoring stations meet NSSP criteria for Approved waters. This is discussed in
INS I G SN R®iditidnél ArdayDatBeii€e aa SOG A2y 2F (KAAa NBLRZNLO®



Table 4 2008¢ 2011 Fecal Colifon (per 200ml) Samples for Oyster Rivgampling Statios
GB50and GB51

Fecal coliform (MPN/100ml) data for samples collected under the Systematic Random Sampling program. Sand3es over
MPN/100ml are in bold font. Samples collected during the closed status are shaded.

4-Day Rain | Collection "™

Total (in) Date SEss S
0.30 1/13/2014 79
0.71 2/24/2014 4.5
0.00 3/11/2014 <2
0.95 4/8/2014 2
0.05 5/6/2014 <2
0.09 6/11/2014 4.5
2.44 7/7/2014 17
0.25 8/6/2014 2
0.09 9/2/2014 6.8
0.61 10/6/2014 4.5
0.41 11/5/2014 7.8
0.00 12/1/2014 32
0.14 1/20/2015 17
0.72 3/30/2015 6.1
0.13 4/6/2015 23
0.02 4/15/2015 7.8
0.00 5/5/2015 <2
0.00 6/9/2015 4.5
0.13 7/13/2015 <2
0.74 8/13/2015 7.8
1.60 9/14/2015 49
0.00 10/15/2015 <2
0.00 11/9/2015 <2
0.30 12/4/2015 7.8
0.00 1/6/16 13
0.00 2/2/16 17
0.00 2/22/16 1.8
0.00 3/9/16 6.8
0.31 4/6/16 7.8
0.17 5/17/16 2 ---
0.09 6/13/16 <2
0.73 7/13/16 <2
0.62 8/17/16 <2
0.23 9/12/16 2
1.28 10/10/16 23
0.00 11/14/16 2
12/8/16 11 ---

0.00 1/22/17 2
0.00 2/21/17 <2
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4-Day Rain | Collection -
Total (in) Date e Sz
0.00 3/6/17 <2
0.00 4/3/17 <2
0.34 5/23/17* 11
1.25 6/7/17 23
0.00 7/5/17 <2
0.00 8/1/17 2
0.19 9/19/17 4
0.00 10/17/17 4.5 4.5
2.42 11/1/17 110 79
0.15 11/15/17 <2 11
0.07 12/4/17 17 14
Count 50 3
Geomean 54
Est 90th 22.5
Water
Quiality A
Classification P

*per NSSP, two runs used to reopen a closed area may |
used for stats.

** Site GB51 was created in March 2002, during the original sanitary survey, but was discontinued in 2003 when the area was
classified as Prohibited. Following the Durham dye study in May 2017, it was reactivated when the dye study data suggested
the area could possibly qualify for a Conditionally Approved classification. All of the historical data for Site GB&skeatedor

in Table 10.

Statistics for ambient sampling site GBS® calculated on an annual basis and are published in Annual
Shellfish Management Area UpdateBableb presents thesannual statisticor the last three years

Data for GB51 are not includedTiable 5 because that site only has four samples in the last three years.
GB50 shows relatively stable statistics over the study period.

Table5: Summaryof the Ambient Sampling Station GB5Cearly Statistics

GB50 GB50
Open
All
Data Status
Year Only

Geometric Mean

2015 5.2 51

2016 54 5.2

2017 54 51

Est. 9@
Percentile

2015 18.9 18.0

2016 20.9 19.6

2017 22.5 19.0

11



Documentation and Ealuation of New Pollution Sources

Land Use Changes

During the 20182017field seasondNHDEShellfishProgram staff noted land use changes in @yster
RiverShellfish Management Area during both routine field work and annual-tihireeigh surveys. In
addition to the field investigation®yHDE Staff examined thé&NHDESVetlands and Subsurface Permit
databases to find if any permits were given in the last three years to properties withi@yseer River
Shellfish Management Area.

The drivethrough surveys and permit database quetigsntified three property modificationgTable 6

none in 2017), none d which areanticipated to adverselyfect water quality n the Oyster River
shellfish growing waters.

Table 6: Oyster RiveManagement Area Property Modifications

TAX TAX DESCRIPTION
TOWN MAP LOT

(2015): Piscataqua Road. Subsuriamestruction approval for a
septic system (500 gpd) issued on 08/27/2015. Operational of
09/22/2015. No pollution sources previously identifiedNWDES
Shellfish on the property.

Durham 11 24-3

(2016): 156 PISCATAQUA ROAD ROUTE 4 Expedited applic
(approved): Install a 30' long temporary waveHgarrier-like test
structure constructed of wooden posts and coir logs in the inte
tidal zone to collect data as a first phase of potential future livil
shoreline restoration at an eroded shoreline agdal own of
Durham 12 8-2 Durham Wagon Hill Farm at the mouth of the Oyster River. Tw
pollution sources previously identified INHDEShellfish on the
property. OYSPS009 is-2fiwide intermittent stream, and
OYSPS010 is &8f wide intermittent stream. This peritted
work is not anticipated to affect fecal coliform loading from the
two sources.

(2016): 16 DEER MEADOW RD Permit by Notification (PBN
complete): Repair ikind an existing tidal docking structure
Durham 23 18 including repairs to existing créupport, permanent pier, and
replace rotted or damaged pilings. No pollution sources
previously identified bjNHDEShellfish on the property.

12



In addition to the propertyalterations in Table 6, the Durham WWTF implemented some treattauet
infrastructureupgradesuring the study period In D15, upgrades at the WWTF includleew screw
pressesanew chenical building, to replaciterior hypochlorite tanks and exterior bisulfite tanksd
new waste activated sludge pumps. Additionaigp feet of Baghdad sewer line replacememas
completed. In 2017, aew generatowasinstalledand put onlineat the WWTF. The WW$tarted
addinga newcarbon source tahe activated sludge sysin to improve nitrogen removainstalledtwo
new R.A.S. (retaractivated sludge) pumps, anebuilt a secondary clarifieAs for infrastructure
improvement, the Town of Durhameplacedthe main pump at Dover Road pump stati@mompleted a
new roof and new driveway fddyster River pump station, arstip-lined 1,0® feet of sewer lineon
BaghdadRoad.

Reevaluation of Eisting Pollution Sources

Perhaps the most significant pollution source with the potential to affect the growing area is the
municipal wastewater treatment facility in Durham, which discharges dyréatthe tidal portion of the

headSNI wi @SN 9 @I f dzidésdridesrbeWF G KS FI OAfAGeQa AYLI O

Durham Wastewater Treatment Facility

The Durham WWTF is a secondary treatmenttplath chlorine disinfection. The facilityl@cated on

the immediateshore of the tidal portion of the Oyster River near Johnson Creek, approximately 4,500
feet downstream of the tidal dam and approximately 11,000 feet upstream of the mouth of the Oyster
River near Durham Point in Little Bay.

The most recent NPDES péirfNH0100455) for Durham became effective on January 29, 2000 and
expired on January 29, 2005. An application for permit renewal was received by EPA on June 11, 2004
and is stilunder review. The annuabmpliance inspection repastfor 2015, 2016, ang017by the
NHDES$VastewaterEngineering Bureau showo significant deficiencies in regards to effluent bacteria
concentrations, plant flow levels, or operation of the disinfection system.

wWS@ASgE 27T Morhy OfetatidistREpOrEIDRS shows the facility routinely meets its
bacteria permit limits. The four elevated fecal coliform readings in October 2016 were caused by a
foaming problem in the main aeration tank interfering with disinfection effectiven®sant flows show
seasonal charaeristics, with highest values in therspg (Table 7).
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Table 7 Durham WWTF Flow and Bacterial Monitoring Data (from Monthly Operations

Reports)
2015 Fecal 2016 Fecal
2015 Flow(MGD) Coliform 2016 Flow Coliform 2017 Flow (MGD) 2017 Fecal
(MGD) Coliform
(per 100ml) (per 100ml)
(per 100ml)
Month
Num. of Num. of Num. of
Mon. Mon. Mon. Mon. Mon. Mon.
Mon. Samples Mon. Samples Mon. Samples
Avg. Avg. Avg. Avg. Avg. Avg.
(low) (high) Avg. >43 per (Iow) (high) Avg. >43 per (low) (high) Avg. >43 per
100ml 100ml 100ml
Jan 0.55 1.07 1.1 0 0.58 1.48 1.2 0 0.67 1.42 1 0
Feb 0.74 1.08 1.2 0 0.85 1.99 0 0 0.85 2.18 1.1 0
Mar 0.67 1.93 1.0 0 0.68 1.60 1.0 0 0.63 1.79 1.1 0
Apr 1.11 2.43 1.1 0 0.90 1.58 1.0 0 0.93 2.63 1.1 0
May 0.41 1.10 1.1 0 0.43 1.09 1.0 0 0.77 1.76 1.4 0
Jun 0.41 0.98 1.2 0 0.38 0.66 0 0 0.59 1.04 1.1 0
Jul 0.48 0.89 15 1(491) 0.38 0.73 1.1 0 0.46 0.71 1.1 0
Aug 0.42 0.84 1.0 0 0.39 0.87 1.2 0 0.43 1.01 1.1 0
Sep 0.75 1.36 0 0 0.64 1.07 1.4 0 0.83 1.18 1.1 0
4 (51,125,

Oct 0.70 1.40 1 0 0.62 1.60 3.2 74,46) 0.79 1.71 1.0 0
Nov 0.43 1.19 1.1 0 0.55 1.45 1 0 0.49 1.19 1.1 0
Dec 0.59 1.02 0 0 0.45 1.75 1 0 0.45 1.01 1.0 0

A hydrographic dye study was initially conducted on the Durham WWTF in 2002 (Nash and Bridges,
2003). That stdy invdved a threehour injection of dye into the effluent stream, and surface tracking
of dye on the ebbing tide using fluorometers towed behind boats. That study established that
insufficiently diluted effluent from the WWTF arrived at Bunker Creedr difiree hours and at the

mouth of the Oyster River after four hours.

A newhydrographic dye study for the Durham WWTF was conducted in May 2017. This study was
designed to incorporate different injection and data analysis protocols more recently atioptee

NSSP, namely, a 1zhéur injection of dye, irsitu measurements of dye concentration at fixed stations
to allow for estimation of steadgtate dilution, mobile fluorometer tracking, and vertical profiling of dye
concentration at selected locatien The injection began at 1:53am on 5/3/17 (slack low tide), continued
through the flooding tide (slack high at the WWTF was around 7:20am on 5/3/17), and then continued
through the ebbing tide. The injection was terminated at 2:17pm on 5/3/18.

The datafrom the 2017 study is currently under review and will be formulated into a report to help
better understand the possible effects of the WWTF on the nearby growing waters. However, a

preliminary review of the data allows some decisions regarding thegorojassification and

management ofthe Oyster River

Fluorometers at fixed locations were placed in various locations in the Oyster River, Little Bay, Bellamy
River, and Great Bay. Station locations, as well as the estimated steady state dilutiochfstagen,

are illustrated inFigure 3Note that Station 9 was located at Fox Point and the instrument never turned
on, so no data are available at that site. Data for Station 8 in the BellamyaRd/&tation 6 in Great

Bay at Nannie Islarare still being developed.
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The station data, as well as mobile fluorometer tracking, are helpful for estimating time of travel of
effluent discharged to the Oyster Rivd¥igured presents information on time of travel on the first

ebbing tide between the WWTHmd the mouth of the Oyster River. Thesitu fluorometer at Station 2,
moored in approximately 10 feet of water just downstream of Bunker Creek, registered dye at 9:50am
(approximately 2.5 hours after slack high tide at the WWTF). Surface trackingdiataed the dye

was present at this location before 9:50am. Thsitn fluorometer at Station 3, moored in

approximately 15 feet of water at the mouth of the Oyster River, just downstream of Wagon Hill Farm,
registered dye at 1:54pm (a little more thaix hours after slack high tide at the WWTF). Surface
tracking data indicated the dye was present at this location-vefbre that time, with surface dye
measurements observed around 10:15, about three hours after the time of high tide at the WWTF.
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Figure 4: Surface Dye Tracking, Ebbing Tide
Day 1, mo\rﬁnmg through ~“1lpm
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Injection end: 5/3/17 14:17
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Additionally, concurrent measurements of dye concentrations at the surface versus depth in the
Oyster River itself indicate higher dye readings onstindace. Figur® showsthe dye

concentrations measured by the stationary fluorometer on the bottorthef Oyster River at

Station 3 (red lines), as well as concurrent surface measurements near the surface at the same
time and location, taken from the towed tracking fluorometer (black dots). The surface
estimates are up to 10 times higher than the corresging depth measurements.

Figure 5 Dye Concentrations and Projected Steady State Dilution at Station 3
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Estimation of steady state dilution shows that bottom water dilution was over 1,000:1 at the
mouth of the river during the study (note the WWiléw was rather high, at approximately 1.5
mgd). Steady state dilution numbers for more shallow waters, where aquaculture activity would
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be occurring, is not available (stationary fluorometers are typically not deployed in these
shallow environments asere is a risk of them being exposed at low tide during the study). A
conservative approach to considering the surface data would be to regard those data as steady
state. This islone in Figugs 6 and’/.

Standard NSSP guidance for a secondary treatrfaeility under normal operating conditions is
to delineate a Prohibited area around the outfall that provides for attl&z®300:1 dilution. In
Figure 6 tracking data points on Day 1 with dilution <1,000:1 are shown. Several points
occurred in the aga that is Conditionally Approved.

For WWTFs that are very efficient at removing viruses from the final effluent, the 1,000:1

dilution standard can be relaxed. A standard of 400:1 has been used for some highly efficient
plants in other parts of theountry, and may be appropriate when a reliable and predictable

level of removal efficiency is documented (FAO and WHO, 2018). A great deal of sampling effort
hasbeen directed at documenting the MSC removal efficiency of the Durham WWTF under
different operational conditionsand understanding how flow changes in response to weather
(Appendix I).Examinatiorof the data suggests that as long as the facility is not under

operational stress from high flows (or perhaps even with rapidly changing flowsaswehen

UNH students return to campus after the summer session or some other extended break), a
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